It is well established that the neuropathological changes in the Werdnig-Hoffmann disease are not confined to the spinal cord and brain stem, and that sensory as well as motor nuclei may be involved. Gruner and Bargeton (1952) found evidence of neuronal degeneration in the thalamus in all their nine cases and Radermecker (1951 Radermecker ( , 1953 has reported occasional lesions in the striatum, globus pallidus, nucleus subthalamicus, cerebellar cortex and dentate nucleus. In contrast to this wealth of degenerative change, reports of malformations in association with Werdnig-Hoffmann disease have been conspicuous by their absence, except for doubling of the central canal of the spinal cord in one of Werdnig's (1891) cases, and a few reports of minor neuronal heterotopias (Brandt, 1950) . There is, however, an account by Radermecker and Liessens (1954) of a family in which the same sibship contained proved cases of Werdnig-Hoffmann disease and also a child who suffered from a nonprogressive ataxia considered to be due to cerebellar hypoplasia. The case to be described in this paper is remarkable not only for the presence of a prenatal cerebellar malformation but also for the widespread distribution of supra-segmental degenerative lesions. Evidence will be adduced to CEREBELLAR HYPOPLASIA IN WERDNIG-HOFFMANN DISEASE MICROSCOPIC. Whole-brain coronal celloidin sections were prepared serially from the anterior part of the corpus striatum to the pulvinar, every 80th section being stained for nerve cells and the adjoining section for myelin. The occipital lobes were examined separately. The cerebellum and brain stem were also serially sectioned in a plane at right angles to the axis of the brain stem, every 40th section being examined. Representative sections were stained for fibrous neuroglia by the Holzer method and for axis cylinders by the Gros-Bielschowsky stain. The spinal cord was examined both in celloidin and frozen sections. SPINAL CORD. There was a marked reduction in the number of anterior horn cells in the cervical and lumbar regions. Several of the remaining nerve cells showed swelling and chromatolysis, the nucleus often lying flattened at the margin of the cell (Fig. 2 ). In the grey matter there was a diffuse overgrowth of fibrillary neuroglia, fanning out into the anterior and lateral columns in the cervical and lumbar segments and also involving the posterior columns in the thoracic region. This gliosis did not reach the periphery of the cord (Fig. 3) . Myelination of the tracts was within normal limits except in the thoracic and lumbar regions where there was a clear-cut pallor in the crossed pyramidal tracts (Fig. 4) . In the lumbar cord the well myelinated posterior columns showed conspicuous fibrillary gliosis. The anterior nerve roots were atrophic in the cervical and lumbar enlargements.
BRAIN STEM. Examination of the serial sections provided evidence of widespread neuronal degeneration, though myelination was normal for the patient's age. Swollen chromatolytic nerve cells with eccentric nuclei were found in the following cranial nerve motor nuclei: XII, VII, VI, V, IV and III (Fig. 6b) . The hypoglossal nucleus at some levels also showed a reduction in the number of nerve cells. The most caudal part of the inferior olives contained few nerve cells and the capsule ,,C .r. (Holzer x 18.) and hilum showed heavy fibrillary gliosis. The dorsal accessory olive was also partially degenerated. In places the oral parts of the inferior olives were poorly convoluted, the dorsal band being formed by a widely spaced double line of nerve cells. There was severe degeneration and gliosis of the medial and lateral vestibular nuclei in which neuronophagia was in progress (Fig. 5 ). In the oral part of the pons the nuclei pontis showed a marked reduction in the nerve cell population of the dorso-lateral cell groups. There was marked fibrous gliosis in the transverse fibres of the pons, but no demonstrable reduction in the numbers of axons. A large nest of primitive nerve cells was attached to the posterior medullary velum and bulged conspicuously into the fourth ventricle (Fig. 10) .
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ARCHIVES OF DISEASE IN CHILDHOOD
pallidus was feebly myelinated and showed diffuse fibrous gliosis which was most marked in the medullary laminae. There was a patchy loss of nerve cells, many of the remaining cells staining feebly and a few being fully chromatolytic. The corpora Luysii showed a symmetrical atrophy of the dorso-lateral half, there being a severe loss of nerve cells and marked fibrous gliosis. Here also there were occasional chromatolytic cells and patchy microglial activity.
CEREBRAL CORTEX. A wide sampling revealed no pathological changes. The white matter of the centrum ovale, gyral cores and long tracts coloured less intensely with the myelin stain than is usual at 6 months, but no gliosis was present. Discussion The progressive neurological deterioration noted in this child had struck a discordant note in a history otherwise suggestive of cerebral birth trauma, and the neuropathological examination revealed the classical features of Werdnig-Hoffmann disease in the spinal cord and brain stem, while showing no evidence of vascular or anoxic lesions. The chromatolytic swelling of the anterior horn cells and of the neurones in the cranial nerve nuclei closely resembled that of axonal reaction and is highly characteristic of Werdnig-Hoffmann disease. On the other hand, partial degeneration of the pyramidal tracts has been reported only in a minority of cases (Radermecker, 1951) . In the present instance this lesion may well have been responsible for the adductor spasticity observed at one stage of the illness.
The loss of nerve cells in the thalami and pallidoLuysial system was exceptionally severe, but the presence of microglial activity and the typical chromatolysis in some of the remaining nerve cells were again features of Werdnig-Hoffmann disease that have been described in several other cases, including two of my own in which there was also widespread neuronal devastation in the thalami (Norman, 1958) .
The peculiar combination of cerebellar hypoplasia and convolutional atrophy is a unique finding in Werdnig-Hoffmann disease. Although it is well established that the disease may be present at birth (Beevor, 1902) , up to now there has been no evidence that the degenerative process may start so early in foetal life as to interfere with normal structural development. Yet in the present case the primitive form of the gyri in the ventral parts of the lateral lobes taken in conjunction with the marked gliosis and lack of cortical neurones leaves little doubt as to the prenatal onset of the abiotrophy. The minor malformations noted in the partially degenerate dentate nuclei and inferior olives also point to the same conclusion. Cerebellar hypoplasia has been found associated with progressive neuronal degeneration in the brain stem and basal ganglia in other infantile encephalopathies (Gross and Kaltenback, 1959; Norman and Urich, 1958) 
